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HALIIOHATTbHA AKALEMIA HAYK YKPAIHW
®IBNKO-MEXAHIYHUN IHCTUTYT im. . B. KAPMEHKA

®I3NKO-XIMIHHA
MEXAHIKA MATEPIANIB

MixxHapoaHWIn HayKOBO-TEXHIYHUI XKypHan
3acHoBaHWi y CiuHi 1965 poky
BuxogunTb 6 pasiB y pik

TOM 57, Ne 5, 2021

BepeceHb — XOBTEHb

3MICT

Cranvevxuti B. P., Pomanuwun 1. M., Moxpuii O. M., Cemax I1. M.
O1iHOBaHHA NOUIKOHKEHOCTI MaTepialiB aKyCTHYHIMHU METOIaMHU
(0020015 1§ L PO O UUUUTURRPPRPPRN 5

OnucaHo npsiMi 1 HENpsIMi METOAM OLIHIOBAHHS MOLIKO/PKEHOCTI, B TOMY YHMCII 3a
TYCTHHOIO Marepiairy, po3MipoM 3epHa, BIIHOCHUMH 3MiHAMH IapaMeTpiB, i3 BHKO-
PHUCTAHHSM ITiIXO/IiB, 3aCHOBAHUX Ha SBHIII aKyCTHYHOI eMicii. Bka3zaHo Ha mepeBaru
Ta 0OMEKEHHS TPAJULINHUX YJIbTPa3BYKOBUX METOJIB OIIIHIOBAHHS 32 LIBHIKICTIO i
3aracaHHsAM Pi3HUX THUITIB XBUJIb.

KurouoBi ciioBa: nowikoooicenicmo, posmip 3epua, weuoKicms ROWUPEHHS YIbmpa-
38YKOBUX X68ILTb.

Kypunsx /]. B., Hazapuyk 3. T., Boumko M. B., Kynunuu A. I1. [ludpakiis
SH-xBwii Ha Mixkda3zHOMy AedekTi y 3’ €THaHHI MPYKHOTO MIapy
3 TTIBITPOCTOPOM. ..tceetenteenteneeneeaseenteeseeneesueenseemeenseeseenseantenseeneeseensanseenseaseensesseensesneeneesnes 13

Po3B’s13aH0 3amauy npo audpaxiito npyxHoi SH-xBUI Ha nedexTi, yTBopeHOMy Ha
MEXI JKOPCTKOrOo 3’€IHAaHHS TMpPY)XHOro Imapy 3 miBopoctopoM. Jledekt
3MOZICTThOBAHO IMIIENAHCHOIO TIBIUIOIIMHOK, HA sKiH 3agaHi KpailoBi yMOBH
Mimasoro tumy. Merogom Binepa—T onda orpuMaHo TOUHHN PO3B 30K 3aadi, KA
BUKOPHUCTaHO ISl JOCHI/DKEHHS! TOBEIIHKM KoedilieHTiB TpaHchopmMalii Moj
rajiarodoi XBWII Ha BepHIMHI Je]eKTy, eHEepreTHYHUX KOoe]ilieHTiB BiOWBaHHS Ta
MPOXOKEHHSI XBHJIb Y Pi3HI MiZo0nacTi CTpyKTypHu sIK (QYHKIIH reOMEeTpHYHHX Ta
(i3uKo-MexaHIYHUX TapaMeTpiB 3a1adi. Pi3nvHO MpoaHanizoBaHo (GOPMyBaHHS OIS
3MIIIeHb Ha BUIBHII MOBEPXHI MIapy AJIS 1iarHOCTYBaHHS KParo Je(eKTy.

Kuarouosi cioBa: dugpparyis, degpexm, imnedanc, memoo Binepa—I onga, npyscnuii
wap.

3sipko O. 1., Cmydeum O. 3., Anopeuixo 1. M., Kypunac M. C., Ilanaw P. B.
O3Haku KOPO3iHHO-BTOMHOI €KCILTyaTaliifHOi OITKOPKEHOCT]
HEPIKaBKOI CTaN MIACTHH TETUIOOOMIHHHUKA. ... eeevveerrrerererreenreenseessreenseeesssseeessnssseeeens 25

Po3risiHyTO BHIaJOK €KCIUTyaTalifHOro pPO3BUTKY HACKPI3HHMX MOLIKOKEHb y TOH-
KUX TUIACTUHAX TEIIOOOMIHHHMKIB, SIKI PO3IUISIOTH PiJKi TEXHOJIOTIYHE 1 OXOIOIXKY-
BaJIbHE CEPEJOBHUINA, IO 3MIHMIIO iX (PyHKI[IOHAIBHI BIACTUBOCTI Yepe3 3MIIIyBaHHS
cepenosuil. [Tnactuau BurotoBneHo 3i crani tuny 18Cr—8Ni 3i He3HAYHUM BMICTOM



MOJIiOIeHy, B SKOI BHSIBIUIM CXIJIBHICTB JO KOPO3IHHOTO Ta KOPO3iHHO-MEXaHIIHOTO
py¥iHyBaHHS B 000X cepenoBuiax. MikpodpakrorpadivHIM aHAIIi30M BCTAHOBJICHO,
IO MOIIKOPKEHHS 3yMOBJICHI KOPO3IHHMM MITHHIOyTBOPEHHSAM Ta KOPO3iHHO-BTOM-
HUM PYHHYBaHHSIM CTaJi, HacaMIIepel, y MiCIsIX KOHTaKTyBaHHs peOep Ha CyMiXHUX
rutacTuHax. Ha aimsHkax JIoKagbHOT IIacTHYHOI fedopMaltii BHACTIIOK KOHTAKTHOT
BTOMH CIIOCTEpIraJii iHTEeHCUBHE JIBIHHUKYBaHHSI, K€ HAiiIMOBIpHILIe i CIPUSIIO KO-
PO3IHHOMY MIXKKPUCTAJIITHOMY POCTY TPILIHH.

KarouoBi cnoBa: uepoicaska xpomo-nikeneéa cmanb, meniooOMIiHHUK, KOPO3IUHA
emoma, Mikpoppaxmozpapiunuil anauis.

Anoperixie O. €., [lonincoka 1. A., Hacmacsax C. B., Illegpep M. C. BuznaueHus

3aJIHIIKOBOTIO PECYPCy TOPCiOHA 3@ BIUTMBY KOPO3HBHOTO CEPEIOBHUIIA. ........cocrverenene

Po3po6iieHo po3paxyHKOBY MOJIEINb U1l BU3HAYEHHS 3aJIMIIKOBOIO PECYpCy TOPCiOHA
(umninzapa) 3a IOBrOTPUBAJIOTO 3aKpyTy B YMOBax Jii KOpO3MBHOTO cepenoBumia. B
OCHOBY MOJeI MOKJIaZeHo No0ynoBaHe AudepeHiiaibHe PIBHSIHHS KIHETHKH TIOIIH -
PEHHS KOPO3iHHO-MEXaHIYHOI TPIIIIMHU Bil MOYATKOBOTO JI0 T'PAHUYHOTO i PO3MIpy.
O1iHeHO 3aIMIIKOBHH pecypc TopcioHa 3i cram 45XH2M®A 3 miBeTinTuIHOI Tpi-
IIMHOIO, TUIOIIMHA SIKOi HaIpsAMIIEHA i KyToM 45° 110 Horo oci 3a il JOBroTpUBAaJIO-
r0 3aKpyTYy.

KuarouoBi cnoBa: mopcion, 3anuwkoguil pecypc, Kopo3iuno-mexaniuna mpiujuna,
KOpO3ugHe cepedosuiye, po3paxyHKo8d MoOeib.

Ilycmosuii B. M., Cemenog I1. O., Hemuyk O. O., [ pedine M. I,

Hecmepog O. A., Cmpenvbiyekuii B. B. Jlerpananis crauei
HAIHOPMATHBHO €KCIUTYyaTOBAHOTO TIEPEBAHTAKYBAIEHOTO OOTATHAHH. ...................

Po3rnsHyTO 0COOMHMBOCTI OIIHIOBAaHHS €KCIUTyaTalliifHOI Aerpafanii cranelf JTMCTOBO-
rO TPOKAaTy MEepPEeBaHTAXyBAJIBHOTO 00NMafHaHHS. BecTaHOBIEHO, MO yaapHa B SI3KiCTh
SIK TIOKa3HUK OMOPY KPUXKOMY PYyWHYBaHHIO € OJHI€IO 3 BU3HAYAIBHHX MEXaHIYHHX
XapaKTePUCTUK ISl 3abe3rmedeHHs] poOOTO3IaTHOCTI METAIOKOHCTPYKIIH, a 11 Katac-
TpodiyHe 3HIKEHHS CIIPUYMHEHE MIKpOPO3IIApyBaHHIMU MK BOJIOKHAMH CTPYKTY-
P¥ Ta BUTSATHYTHMH HEMETAJICBUMH BKIIFOUYCHHSIMH. J[J1s1 MTiABUILEHHS Yy TIIMBOCTI OLIi-
HIOBaHHS Jierpajauii crajed CliJi HajgaBaTH IepeBary BUIPOOYBaHHSM IOIEPEYHUX
II0/I0 HATIPSAMY BaJIbI[FOBAHHS 3pa3KiB. J[Js HAHOPMATUBHO CKCILTyaTOBAaHUX KOHCT-
PYKIii peKOMEHIOBAHO TPAaHMYHE 3HAYEHHS YAapHOi B’A3KocTi Ha pisHi 30 J/cm?, 3a
SKOTO OYIKYIOTh BUCOKHI PH3HK HEKOHTPOJILOBAHOTO PYHHYBaHHS.

KuarouoBi ciioBa: nopmosuti kpaw, eanvybosana cmaib, eKCuiyamayiina decpaoayis,
MIKPOPO3WAPYEAHHsL, YOApPHA 8 S3KiCHb.

Tpyw B. C., Cmoesg I1. 1., Jlyk anenxo O. I, Hoepenok 1. M.,

@edipko B. M., Kosmyu K. B., Kpasuuwun T. M. BB OKNCHEHHS
Ha BJIACTHBOCTI MpHIIOBEpXHEBOro mapy Meranis IV rpymu (Ti, Zr, Hf).....cccceeene.

IMonano xapakTepHCTHKHM NpuroBepxHeBoro mniapy d-emementiB IV rpynu (Tutany,
OUPKOHIIO 1 TaHiI0) TicHs nuQy3iHHOTO HACHYCHHS 3 KOHTPOJIHOBAHOTO KUCHEBMIC-
Horo razosoro cepegouma (7'=750°C, t=5h npu P=1,33-10" Pa; 1,33-107 Pa;
1,33-107 Pa). Iloka3ano, mo (GopMyeThcs 3MilHeHni mudysiliaui map 6e3 (azoBoi
IUTIBKH 3 BUILOIO TBEPIICTIO MOPIBHAHO 3 MAaTPUILICI0 METaNy B 3BOPOTHOMY MOPSIIKY
X CIOPiTHEHOCTI 10 KUCHIO. [Toka3aHo BiIMIHHOCTI y 30BHIIIIHEOMY BHUIJISITI TIOBEPX -
Hi 3pa3KiB JI0 1 MiCJIsT TepMOOOPOOKH.

KuarouoBi ciioBa: muman, yupkowiil, eagHiil, XimMiko-mepmiyna o6podKa, KUCHegMic-
He cepedosuue, NPUNOBEPXHEBULL Wap, MIKpOmeepoicmy, NPUPIC MAcu.



Bacunis b. /., [lodzypcvka B. A., Ocmaw O. I1., laninenxo 1. A., Illuno A. B.

BIutiB BiTHOBITIOBaJIbHO-OKHCHIOBAIBHOIO LIMKITyBaHHS Ha (Di3HKO-Mexa-
HivHI B1acTUBOCTI Kepamiku cucteMu ZrO,—Y>05—Ce0,—AlL,O5—NiO—CuO...............

JlocmimKkeHo BIUTHB OJHOPA30BOTO BiAHOBIECHHS Ta BiIHOBIIOBAIBHO-OKHUCHIOBAIH-
Horo nukiyBanHs (redox cycling) mpu 600°C y pi3HHX BOJEHBBMICHHX CEPEIOBHIIAX
0e3 Ta 3a HasIBHOCTI TIOKCHTy BYTJICIIO HA MILIHICTh Ta €JIEKTPOIPOBITHICTh KEPaMiKU
cucreMu ZrO>—Y,0;—Ce0,—Al,0;-NiO—CuO 3a 3HmkeHoro Bmicty Y-0s Ta pi3HOTO
CIIBBIJJHOIICHHS KUTBKOCTI KepaMiuHOi 1 MeTasneBoi ¢a3. BcranoBieHo, mo kepmern
i3 pI3HOI0 MAacCOBOIO YACTKOIO HiKeJeBOI (ha3W IICINS BiAHOBICHHS B YHCTOMY BOIHI
MaloTh BUCOKY E€JIEKTPOIPOBIIHICTB, IO BiANOBiJa€ BUMOraM JI0 aHOJHUX Marepia-
JiB, OHAK, HaBITh 3a BIJCYTHOCTI 00’€MHOTO MIKpOPO3TPICKYBaHHS, IX MIIHICTh
TICIIS BITHOBJICHHS 3HIDKEHA Y 2 pas3u. [y qocmimpkeHnx KepaMiK y BUXiTHOMY CTaHi
Ta KepMeTiB micis BigHoBieHHs rnpu 600°C y pi3HHX pOOOUYMX CEepelOBHIIAX XapaK-
TEepHUI KBa3iB sS3KMH MiIKpoMeXaHi3M pyiHyBaHHA. Redox-o0poOka kepMeTiB cripu-
YHHS€ HE3HAYHE MiIBUIICHHS iX eJIeKTPONPOBITHOCTI, aje 3abe3neuye iM OIU3bKy 110
BHXIJJHOI KEpaMiKH MIIHICTh, TOOTO € e()eKTHMBHOIO TEXHOJIOTIEI0 MOJIMIIeHHS (i3u-
KO-MEXaHIYHUX BIACTHBOCTEH Ni-BMiCHUX aHOIIB TBEPIOOKCHUIHUX MATUBHUX KOMi-
POK, Y TOMY YHCII 32 HasBHOCTI B poOo4oMy cepenoBuiii gominiok CO-.

KuarouoBi cnoBa: kepamixa cucmemu ZrOr-Y.0s—CeOr-AlL,Os—NiO—CuO, 6o0eHb-
emicHe cepedosuuge, JioKcuo gyaneyro, redox-oopooKa, MiyHICMb, e1eKmponpoGiOHiCMb.

Beoenv [i. B., I'pucopwves O. M., Ocinog A. €., Mazyp I1. B. Biuius

BUCOKOTEMITEPATYPHOTO OKHCHEHHS Ha MILIHICTh KepaMiku Ha OCHOBI ZrB................

3anumKoBa MIIHICTE KOMIO3HIIIHOI KepaMiKi Ha OCHOBI OOpHIY IHUPKOHIO IMiCIs
oxucHenHs rpu 1500°C 3 Butpumkoro 50 h ta mpu 1600°C 3 Burpumkoro 2 h ckinagae
6inpme 50% Bing mouyaTtkoBoi. BusiBieHo, 10 3HEMIITHEHHS MaTepialy CIPHYHHSIOTH
HEO/IHOPITHOCTI B OKJIMHI y BUIJISI BiJIIapyBaHHS OKPEMHUX 3€PEH UM TPyl 3epeH
JIOKCHIY NUPKOHIIO BiJl OCHOBH, 0co0uBO B cucteMi ZrB,—15% SiC. 3 momaBaHHIM
Mo,C, WC, W,Bs 3anuiikoBa MILHICTh MiZABUILYEThCS Yepe3 (opMyBaHHS LIUJIbHI-
IIMX Ta TOHIIMX OKUCHEHMX InapiB. OnHAaK Yepe3 MOpH Ta TPIIIMHU HE BIAETHCS 11
30epertu. 30epexeHHs MOYaTKOBOI MIITHOCTI JOCSTaloTh y cucteMi ZrB,—15% MoSi,,
Jie YTBOPIOIOTBCS IIiJIbHA OKAaJMHA Ta APiOHI 3epHa OKCHAY IMPKOHIIO B Hill mijJ gac
OKHCHEHHS. Ha 3ayMmKoBy MIIHICTh BIUIMBA€ CTPYKTypa OKaJIWHH, TOBLIMHA, PO3MIp
BKITFOYCHD B Hilf Ta BHYTPIIIHI HAPYTH.

Kuaio4oBi cioBa: yismpasucokomemnepamypra Kepamixa, 060puo yupKowito, oKuc-
HeHHS, 3aTUWKO08A MIYHICMb.

babineys B. I., Kobzapyx O. B., Cuadxcuno b. B. TlinpuieHust ornopy GppeTuHr-

KOpO3iifHIi BTOMi MIPECOBUX 3’ €THAHB Y MOPCHKIH BOMI..vevvevieeieiieieeieeeseieeneeeenneeans

[Tomani HOBI TEXHONOTIYHI i KOHCTPYKTUBHI METOIM TiIBUIIEHHS (PPETHHIT-KOPO3iii-
HOT BTOMH IIPECOBHX 3’€IIHaHb, 10 BUKOPHCTOBYIOTh Y CYTHOBOMY MAaIIMHOOYIyBaH-
Hi. P0o3po0ieHo Ta eKCIepMMEHTAbHO BHIPOOYBAHO BIOCKOHAJICHY KOHCTPYKIIiIO
NPECOBOr0 3’€IHAHHS BaJI—MaTOYHMHA, W0 A€ MOXJIMBICTH 30UIBLIMTH HOTO eKC-
IuTyaTaniiiHy HaJidHICTh 1 JOBrOBIYHICTh 32 BTOMH B IIPUPOAHIN MOPCHKIN BOJI.

KuouoBi cioBa: ¢pemune-xopositina emoma npecosozo 3’ €0HAHHA BAT—MAMOYUNA,
MOpCbKa 8004, NOAAPUAYIUHO-ONMUYHUL MEMO0, KAPMUHA cMmye (130XpoMm).

Tumycv M. B., 3ine I. M., Xnonux O. I1., [Toxmypcokuii B. I, I'onosuyk M. A,

Kopuwiii C. A. InriOyBaHHSs KOpO3ii aJIFOMiHIEBOTO CIIaBY KOMITO3HIII€I0
IyapoBOI KAME[1 TA CETHETOBOT COML.....uueurriurrirerireriienenieneeneseeieeeneeeseseene e nene

JocmimkyBanu iHTiOyBaHHS KOpPO3il AFOPANIOMIHIEBOTO CIUIABY TPUPOJHUM TOTIMe-
pom — ryaposoro kamenaro (I'K). BeranosneHo, mo ii ehekTUBHICTE iHTiIOyBaHHS KO-



po3ii B 0,1% po3unHi XJIOpHIY HATPIIO CYTTEBO 30UIBIIYETHCSA MOEAHAHHSIM B OIHIM
kommo3uuii 3i cerHerooto cummo (CC). 3rigHo 3 pe3ysbTaTaMu eJIeKTPOXIMiYHOT
IMIIeTaHCHOT CTIEKTPOCKOIIIT Ta PEHTTEHIBCHKOTO EHEPrOANCIIEPCIiHOTO MiKpoaHami3zy
NOBEpPXHI CIUIaBYy, B KOPO3WBHOMY pO34HMHi, iHriboBaHoMy kommosuuiero 'K + CC,
(dopmyeTbes ancopOuiliHa IUTiBKa, siKa 3a0e3redye CTyIMiHb 3aXHUCTy METaly IOHa
90%. MdocmipkyBaHa iHI0ITOpHA KOMITO3HIIIS S(hEKTHBHO i€ HA MEXaHIYHO aKTHUBO-
BaHill MOBEPXHI JAIOPAJIOMIHIEBOTO CIUIABY, 10 POOUTH 1 MEPCHEKTUBHOIO JIJIsI 3aCTO-
CyBaHHS B YMOBaX TPHOOKOPO3ii.

Kuaro4uoBi cimoBa: xoposis, anominiesuil cnias, X10puooeMicHe cepedosuuge, 2yaposa
Kameob, cecHemosd Cilb, eNeKMPOXIMiYHA IMNeOaHCHA CHNeKMPOCKONis, CKAMIGHA
€/IeKMPOHHA MIKPOCKONIA, CHYNIHb 3AXUCHLY.

Keacnuyvka IO. I'., Isacvxesuu JI. M., barnuyvkuit O. 1., Keachuyvka K. I,

Manvuiya I'. I1. CTpyKTypHO-MEXaHI4HI BIaCTHBOCTI HIKEJIEBOTO CIIABY
JIOTIATOK Ta30TYPOIHHIX TBUTYHIB. ... .eetteueeteenieneeeneesseeniesseenaesseeseessesnsesseensesseensesseensens

JlocmiKeHo BILIMB CTPYKTYPH Ha (hi3MKO-MEXaHIYHI BJACTUBOCTI JISTOBAHOTO PEHIEM
1 TanTanom (4,07 i 2,62 mass% BiIOBIIHO) KapOMIITHOTO KOPO3iifHOTPUBKOTO CILIA-
By. ONTHMI3yBaHHSIM PEXHUMY TEPMidHOI OOpPOOKH TOCATHYTO OJHOPIAHOI IuCTepC-
HOI MIKPOCTPYKTYpH 3 IOBHUM PO3YHHCHHSM Y-Y'-€BTEKTUKH Ta BUCOKOI 00’ €MHOIO
YaCcTKOIO 3MIIHIOBAJIBHOI Y'-(pa3u y MaTpuaHOMY TBepAOMY po3umHi Y-Ppa3u. Excme-
PUMEHTAIBEHO BCTaHOBJIEHO, IO (hi3MKO-MEXaHIYHI BIACTHBOCTI i TpUBaja MIIHICTh
HOBOT'O CIUIAaBY BiATIOBIAIOTh EKCILTyaTalliiHMM BUMOTaM 10 POOOYMX JIONATOK Typ-
0iHM cy4yacHOTo ra3oTypOiHHOTO ABUTYHA €HEPreTHYHOTO TPU3HAUCHHSI.

KuarouoBi cioBa: orwcapomiynuii  KOpositiHOMpusKutl Hikenieguil cnias, mepmiuHa
00pobKa, nonamka mypoiHu, mpueaia MiyHiCmb.

Konomieyv B. B., Anmowenkog P. B., @abpuunikosa I. A., Boeoanosuu C. A.,

Tanuy 1. B. ®i3uKo-MexaHIuHI MapamMeTpH Mijl 4ac 0OpoOJICHHS pi3aHHIM
HATUTABIICHUX TIOKPHTTIB. .. c.vveuvieetenseesreseessesseessesseesesssessesssensesssensesssensesssessesssesssessnsses

Hocnimxeno ¢izuko-MexaHiyHi mapaMeTpy I yac TOYIHHS HalIaBICHUX MOKPHUTTIB
[HCTpYMEHTaMH i3 HAATBEPIOTo Marepially Ha OCHOBI HiTpuay Oopy (rekcaHity-P).
BcraHoBneHo, 110 miJ Yac TOYIHHS IHCTPYMEHTOM 13 TeKcaHiTy-P ycamka cTpykw,
KyTH 3CyBY 1 JOBXKMHAa KOHTAKTy CTPY)XKH 13 IEpPEIHBbOIO MOBEPXHEIO iHCTpyMEHTa
MaroTh HEBUCOKI 3Ha4YeHHs. Mai koeillieHTH TepTs 1 CHIIM pi3aHHsI i 4ac oOpoOKu
HAaIUTaBJICHUX MaTepiajiB 3a0e3MeuyroTh IiIBUILEHY CTIHKICTh IHCTPYMEHTIB 13 rekca-
HITYy-P, a BHCOKi TeMItepaTypH IaloTh 3MOTY HUMH 0OpOOIIATH HAIUIABIICHI MaTepiann
Ha BEJIMKHX IIBHIKOCTSX.

Kiro4oBi ciioBa: gizuxo-mexaniuni napamempu, HaAnIagneHi Mamepiai, 2eKcanim-pP.

bynux I. I, Konontox O. I1., bosoa B. O. BB yMOB oMely Ha CTPYKTYpPHHUI

CTaH MOPOIIKIB CIIHIHTOBAHOTO CIDIABY Ha OCHOBL SMyCO017..eceueiiiiiieiiieiiieeiieeee

MeroamMu PEHTTEHIBCHKOTO (ha30BOr0 aHATI3yBaHHS Ta €JIEKTPOHHOI CKaHyBaJIbHOI
MIKPOCKOITIi TOCHI/PKEHO BIUTUB YMOB PO3MEIIOBAHHS CIIIHIHTOBAHOTO CIUIAaBY Ha OC-
HOBI Sm,C0;7 Ha BIACTUBOCTI MOPOIIKIB — (Pa30BO-CTPYKTYPHUH CTaH, aHI30TPOIIIIO i
Mopdororito. BracTBOCTI MOPOIIKiB OIIHEHO, 3TiAHO 3 BUMOTAMH IS MTOJANIBIIIOTO
3npiOHEHHS iX MIKPOCTPYKTYpH Ta CIIiKaHHS Y BOJIHI 32 OHIKEHUX TEMIIEpaTyp, Me -
TOJIOM JMCIPONOPLIOHYBAaHHS Ta peKOMOiHYBaHHS. BcTaHOBIEHO, IO 3 MiJIBHUIICH-
HSM YacTOTH 1 TPUBAIOCTiI TIOMENy y BOIHI 1 OJETHOBIH KHCIIOTiI AUCHEPCHICTH II0-
POLIKIB Mi/IBUIY€ETHCS, 30UIBIIYETHCS KUIBKICTh JIyCKOIOAIOHNX YacTHHOK, CIUIAB
YacTKOBO aMOpQi3yeTbcsi, a CTyIMiHb TEKCTYpH 3HMXKYyeThcs. [lokaszaHo, 1mo onrtu-
MaJIbHUM € TIOMeJT B 0J1eTHOBI# kucaoTi 3 v~ 100 rpm it <12 h.



Kurouosi cioBa: cnias KC25, nomen, 600ens, (pazo8o-cmpykmypuuti cmaH, Mmopgho-
J102iA, AHI30MPONHI YACMUHKU.

Iypseina 3. A., Tpocmanuun A. M., Kyaux B. B., Baspyx B. 1., @inimonos O. C.
Oco0MBOCTI TOHKOI CTPYKTYPH Ta JIOKAJILHOTO HAIPY)KEHOT'O CTaHy

cram 13X11H2B2M® 3a HUKAIYHOTO HABAHTAMKEHHSL. .. ..veeeeeieeneeeeeeeeeeeeeeeeeeeeeereennees 103

MeTonoM TpaHCMIiCIHHOI eeKTPOHHOT MIKPOCKOITIi TOCTIIKEHO 3MiHY TOHKOi CTPYK-
Typu ctani 13X11H2B2M®, xapaktepy po3MOALTY IUCIOKAINA Ta JIOKAIEHUX BHYT-
pilIHIX Hanpy»XeHb 3a Ae(opMaliiiHOro BIUIMBY IIiJ] Yac BUIIPOOyBaHb HAa MAJIOLUK-
JIOBY BTOMY. BUsIBIIEHO, 110 Y BUXIIHOMY MeTali CyOMIKpOCTPYKTypa 0e3 BHIAMMHX
KOHIIEHTPATOPIB HAIPYXXEHb Ta PIi3KOTr0 IpajieHTa TyCTHHHU Auciokauii. [licns ne-
(opManiifHOro BIJIMBY B 30HI pyHHYBaHHS (DOPMYETbCS Tpai€HTHA IUCIOKAliliHa
CTPYKTypa Ta BUHUKAIOTH JIOKAJbHI BHYTPIIIHI HAIIPY>KEHHS, 3HAYHO BHII Y MapTeH-
CHTI Ta OLII MEX 3epeH, HiX Yy (epuTi Ta B TiJi 3epeH.

KuarouoBi cnoBa: cmani gpepumno-mapmencumnozo Kiacy, cyOMIiKpoCcmpykmypa,
2YCMUHA OUCTOKAYIL, TOKANbHI GHYMPIUIHT HANPYIHCEHHSL.

Bepouno J[. I'., Ky3omenxo M. M., [lanunenxo B. I, Iloopeszos FO. M.,
Kynax JI. /., @ipcmog C. O. Omip moB3y40CTi THTAHOBOTO CIUIaBY

cucremn Ti—Al-Si—X 3a KOPOTKOTPUBAINX BUIPOOYBAHB 3THHOM. ......covveruveemreenneens 108

Hocnimkeno omip BucokoTemneparypHii (650°C) moB3ydocTi BiOMOTO CIUIaBy
BT25V Ta excnepumentanpHoro XT19 cucremun Ti—Al-Si—X (X — Zr, Mo, Nb, Sn)
3a KOPOTKOTpUBAIHX (YrpoaoBxk 3 h) BUMpoOyBaHb 3rUHOM MPU3MATUYHHX 3pa3KiB.
3armponoHOBAHO BIATOBIHI XapaKTEPUCTUKU OIOPY ITOB3YyUOCTI MaTepialiB, 3a SKH-
mu cras JKT 19 mepeBaxae crma BT25Y.

Kuro4oBi cioBa: mumanosi cniasu, 6ucoki memnepamypu, nog3yyicms, KOPOMKO-
mpueani UnpoOy8anHs, 32UH.

Hlgatixo M. FO. OCHOBHI 3acaqy Ta MEXi 3aCTOCOBHOCTI TEOpil INTaCTUIHOCTI,

3aCHOBAHOI Ha KOHIIEMIIi] KOB3aHHS 1 TOCTy AT i30Tporii LfomuHa...........c..c..e..... 112

IIpoananizoBano audepeHiiaabHO-HETHIMHUNA BapiaHT Teopil TIIACTUYHOCTI, SKa 3a-
JIOBOJIbHSIE BiOMIi (hyHIaMEHTAIbHI PUHIIAITN 1 TOCTYJIaTH MEXaHiKu Ae(hOpMiBHOTO
TBEPIIOTO TiJla Ta BPaxOBY€ B3AaEMOBIUIMB MEXaHI3MIB HETPYKHOTO IehOopMyBaHHS
MaTepiamiB. AHAJNITHYHI Ta YHCENbHI €KCIIEPUMEHTAIbHI TOCTIKEHHS 3aCBiIUHIH
MOJKJIMBICTB 1 MEPCIIEKTUBHICTE 1i BUKOPUCTAHHS JJIs OMUCY HEMPYXKHOTO Jeopmy-
BaHHS TOJIKPUCTAJIIYHUX MaTepiaiiB 3a MPOCTOTO 1 CKIAJHOTO HaBaHTaxeHb. Ocod-
JUBY yBary MpuUAiIeHO (HOPMYJIOBAHHIO Ta PO3B’SA3yBaHHIO 3aad PO CTIHKICTh
€JIEMEHTIB KOHCTPYKIIiH 3 ypaxyBaHHAM I1aM’ATi MaTepiaiy.

Kunrwuosi ciioBa: niacmuynicms, CkiaoHne HABAHMANCEHHS, CIMIUKICMb.

IHpokxonuwun I. 1., Cmseap A. O. UncnoBe KOCIIKEHHSI KOHTAKTY MPY>KHUX

TLJI, O/THE 3 SIKUX MA€ HECYIITBHE TOHKE TOKPHTT . .c..eeveevererenrensenuensenseenseenseenseennees 125

Po3risiHyTO 3a37a4dy Mpo KOHTAKT JBOX MPYXKHUX T, OJHE 3 SIKMX Ma€ HEeCyLiIbHE
TOHKE MPYKHE MOKPUTTS Y BUIJISII 0000oHKH TUIy Tumotnenka. [[is po3B’s3yBaHHS
BapiamiiHOTO PIBHAHHS IIi€l 3334l 3alIPOIIOHOBAHO ANTOPUTM JCKOMITO3HINIi 00IacTi
tuny PoOiHa, KM 3aCTOCOBAHO JJISl TOCIIPKCHHS KOHTAKTHOI B3a€MOJIIT TBOX MIpsi-
MOKYTHHX TPYKHHX T 3 HECYI[UIbHUM MOKPUTTSIM. [IpoaHanizoBaHO 3aJIeKHICTh 110-
BEPXHEBHX 1 EKBIBAJICHTHUX HANPYXXEHb BiJ] BUCOTH 1 KOPCTKOCTI MOKpUTTs. [lopis-
HSHO pe3yJIbTaTh, OTPUMaHI 31 3aCTOCYBaHHIM Teopii 000J0HOK THITy THMOIIEHKA Ta
KJIACHYHOI TeOpil MPYKHOCTI [JIs1 MOJICITFOBAHHS TOKPHTTSL.



Ki11040Bi c10Ba: konmaxkm npys#cHUX mii, MoHKI nOKpumms, obonouku muny Tumo-
WieHKa, HeNiHitHI apiayiiiHi PIGHAHHI, Memoou 0eKOMRO3UYil 001acmi, Memoo CKiHYeH-
HUX e/leMeHmie.

Kynopam M. M. BigmapyBaHHS IiICHITIOBaILHOIO €JIEMEHTA MiBILIOIIMHY 3a

LUAKITIYHOTO HABAHTAMKEHHS ... ..eeevveeeeeieeeeeteeeeeeseeeeteeeenseeeeessessennesesnsseeessnsnsnsseeeessssesnns 134

3a yMOB IUIOCKOT 33/1a4i JIOCHI/PKEHO BiALIAPYBaHHS KOPCTKOTO THYYKOT'O IiJICHIICH -
HS JJTS TIBIUTONIMHM 32 HABAHTAXXCHHS [TUKITIYHIMHU HANPYKCHHSIMHU Ha OE3MEKHOCTI.
BigmapyBanHio niepeye po3BUTOK JIOKaIi30BaHUX 30H NepeapyiiHyBaHHs (ocnalie-
HOIO KOHTAaKTy), SKMM MOXYTh BIIIOBiZaTH OOJIACTI HAKOMUYCHHS IOIIKOKCHb,
YaCTKOBOTO PO3PHUBY 3B’s3KiB TOIMO. OTPUMAHO aHANITHYHI 3aIEKHOCTI I 3MIHH
po60Y0i AOBKHMHHU MiJCHICHHS 3aJIE)KHO BiJ aMIUTITYIM HaBaHTaKCHHS Ta KiTBKOCTI
IUKITIB.

Kawu4osi cioBa: niocunenns, siowapysants, 30Ha nepeopyuHysants, poboua 006-
JCUHA, KITLKICINb YUKIIG.

Onuwgyx O. O. Brimu (inbTpyBanbHOTO MIapy 3 HAHOYACTHHOK Cpibia

Ta OKCHUAY MATHII0 Ha (Qi3UKO-XIMIUHI BIIACTHBOCTI BOMH. ....uveuvenreeneeeeenneeennreeaneeanns 138

[Togano pe3ysbTaTy NOCHIKEHb BIUIMBY IIapy 3 HAHOYACTHHOK Cpibila Ta OKCHUAY
marHito (MgO-Ag) sk QinpTpa Ha TBEPAICTh BOAM i BMICT 3aii3a Ta ¢ocdopy. Bera-
HOBJICHO, IO MICJIS 3aCTOCYBaHHS TAaKOro (DibTPYBaJIBHOTO MIapy KOHIICHTpALIiS 3a-
miza ta dochopy 3MeHIIyeTbes. BUsBIEHO, 10 BHACIIIOK HACHYCHHS BOJU YaCTHH-
KaMu cpi0iia Ta OKCHIY MarHilo TBEPAiCTh BOIAM 3MEHIIYETHCS, a XiMIYHHN CKIIa]] CTa€e
SIKICHIIIIHAH.

KmouoBi caoBa: ginemp, nanowacmunxu MgO-Ag, cmpyxkmypa, cpibno, oxcuo
Maeuir, meepoicms 800U, UOHU, 3a1i30 ma nouigochamu.
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Skalskyi V. R., Romanyshyn I. M., Mokryi O. M., and Semak P. M. Assessing
damageability of materials by acoustic methods (Review). P. 1.......ccccooeiiiniinninnnn. 5

Direct and indirect methods of damage assessment are described, including by the
material density, grain size, relative changes in parameters, using approaches based on
the phenomenon of acoustic emission. The advantages and limitations of traditional
ultrasonic methods for estimating damage by velocity and attenuation of different
types of waves are shown.

Keywords: damage, grain size, velocity of propagation of ultrasonic waves.

Kuryliak D. B., Nazarchuk Z. T., Voytko M. V., and Kulynych Ya. P. Diffraction
of SH-wave at the interface defect in the joint of the elastic layer with a
RAIF-SPACE......cviteiitetete ettt et e st 13

A problem of diffraction of elastic SH-wave on the interface defect formed on of the
rigid joint of the elastic layer and a half-space is solved. The defect is modeled by a
semi-infinite plane with the impedance boundary mixed-mode conditions on the
surface. Using the Wiener—Hopf technique the rigorous solution is obtained. The
behavior of the coefficients of transformation of modes of a scattered wave at the tip
of the defect, the energy coefficients of reflection/transmission and the displacement
fields on the free surface of the layer depending on the parameters of the problem is
investigated.

Keywords: diffraction, defect, impedance, Wiener—Hopf technique, elastic layer.

Zvirko O. L, Student O. Z., Andreiko 1. M., Kurylas M. S., and Palash R. V.
Signs of corrosion-fatigue service damages of stainless steel of heat
CXCNANGZET PLALES.....eeviiviiitieiiitieie ettt ettt et re b e reebe e ebeesb e beessesseessesseenneas 25

The case of operational development of through-damage in thin plates of heat
exchangers, which separate liquid technological and cooling media, violated their
functional properties due to mixing of environments, is considered. The plates are
made of 18Cr—8Ni type steel with a low content of molybdenum, which showed a
tendency to corrosion and corrosion-mechanical fracture in both media. Microfrac-
tographic analysis revealed that the damage is due to the processes of corrosion
pitting and corrosion fatigue failure of steel, primarily in the places of contact of the
ribs on adjacent plates. Intense twinning was observed in the areas of local plastic



deformation due to contact fatigue, which most likely contributed to the corrosive
intergranular crack growth.

Keywords: chromium nickel stainless steel, heat-exchanger, corrosion fatigue,
microfractographic analysis.

Andpreikiv O. Ye., Dolinska I. Ya., Nastasiak S. V., and Shefer M. S.

Determination of residual life of a torsion bar under corrosion
ENVIFONMENT €FTECT......eeeiiiiiiiiiie et e e e e e e e et e e e e e eeeeeeeeeees

Calculation model for determination of the torsion bar (cylinder) liferesidual resource
under long-term twist under corrosion environment effect has been developed. The
model is based on the constructed differential equation of the kinetics of corrosion-
mechanical crack propagation from its initial to its ultimate size. The residual life of
the torsion bar made of 45XH2M®A steel with a semi-elliptical crack, the plane of
which is directed at an angle of 45° to torsion bar axis under the action of long-term
turning has been estimated.

Keywords: forsion, residual resource, corrosion-mechanical crack, corrosion
environment, calculation model.

Pustovyi V. M., Semenov P. O., Nemchuk O. O., Hredil M. L., Nesterov O. A.,

and Strelbitskyi V. V. Degradation of steel of excessively used reloading
CQUIPITICIIE. ....eetevieeteteeiteeteesteeteesseeseesseeseesseesaesseessesseessasssessenssessensseseessesseessesseensesssenss

Peculiarities of operational degradation of rolled steels of reloading equipment are
considered. It is found that impact toughness as an indicator of brittle fracture
resistance is one of the defining mechanical characteristics to ensure the operability of
metal structures, and its catastrophic decrease is caused by microdelaminations
between the structure layers and elongated non-metallic inclusions. To increase the
sensitivity of assessing the steel degradation, transverse specimens with respect to the
rolling direction are preferable for the impact testing. The limit value of impact
strength of 30 J/cm? is recommended for excessively operated structures, at which a
risk of uncontrolled fracture is high.

Keywords: port crane, rolled steel, operational degradation, microdelamination,
impact toughness.

Trush V. S., Stoev P. I, Luk’yanenko A. G., Voyevodin V. N.,| Pohrelyuk I. M.,
Fedirko V. M., Kovtun K. V., and Kravchyshyn T. M. The influence of oxidation
on the properties of near-surface layer of metals of the IV group (Ti, Zr, Hf).............

Characteristics of the near-surface layer of d-elements of the IV group (titanium, zir-
conium and hafnium) after thermal diffusion saturation from a controlled oxygen-con-
taining gas medium (7= 750°C, 1 =5 hat P = 1.33-10"" Pa; 1.33-10 Pa; 1.33-107 Pa)
have been studied. It is shown that the diffusion layer is formed with a higher hardness
compared to the metal matrix in the order inverse to their affinity for oxygen. It is
revealed that under the selected conditions of heat treatment only a hardened diffusion
layer without a phase film is formed. Differences in the appearance of the surface of
the samples before and after heat treatment are shown.

Keywords: titanium, zirconium, hafnium, chemical-thermal treatment, oxygen-con-
taining medium, near-surface layer, microhardness, weight gain.

Vasyliv B. D., Podhurska V. Ya., Ostash O. P., Danilenko I. A., and Shylo A. V.

The influence of redox cycling on physicomechanical properties
of ZrO;-Y,03;—CeO0,—AL,03-NiO—CUuO CEramics.......coecuereeeerererenenereneenieneeneennnes

The effect of one-time reduction and redox cycling at 600°C in different hydrogen-
containing environments without and with carbon dioxide on the strength and elect-



rical conductivity of the ZrO,—Y,0;-CeO,~Al;0—NiO—-CuO ceramics at low Y,0;
content and different amount of the ceramic and metal phases has been investigated. It
is found that cermets with different weight fractions of the nickel phase after reduc-
tion in pure hydrogen have high electrical conductivity, which meets the requirements
for anode materials. However, even in the absence of bulk microcracking, their strength
after reduction is reduced by 2 times. The studied ceramics in the as-sintered state and
cermets after reduction at 600°C in different working environments are characterized
by a quasi-ductile fracture micromechanism. Redox cycling of these anode materials
causes a slight increase in their electrical conductivity, but provides their strength
close to the as-sintered ceramics. Thus, it serves as an effective technology to improve
the physicomechanical properties of Ni-containing solid oxide fuel cell anodes,
including the case of the CO, impurities presence in working environments.

Keywords: ceramics of ZrO,-Y.0—CeOr-AlO;—NiO—CuO system, hydrogenous
environment, carbon dioxide, redox cycling, strength, electric conductivity.

Vedel D. V., Grigoriev O. N., Osipov A. E., and Mazur P. V. The influence
of high-temperature oxidation on the strength of ZrB,-based ceramics............cc.........

The residual strength of composite ceramics based on zirconium boride after oxida-
tion at a temperature of 1500°C with holding time 50 h, and at a temperature of 1600°C
with holding time 2 h is more than 50% of the as sintered materials. It is shown that
the softening of ceramics occurs due to the formation of homogeneities in the scale in
the form of delamination of individual grains or groups of grains of zirconium dioxide
from the base, especially in the ZrB>—15% SiC system. The addition of Mo,C, WC,
W,B;s increases the residual strength due to the formation of the denser and thinner
oxidized layers. However, the pores and cracks do not allow maintaining the original
strength. This is due to the formation of dense scale, a smaller grain size of zirconium
oxide in the scale during oxidation, which is achieved in the ZrB,-15% MoSi, system.
Factors affecting residual strength include scale structure, thickness, size of scale
inclusions, and internal stresses.

Keywords: ultra-high temperature ceramics, zirconium boride, oxidation, residual
strength.

Babinets V. I, Kobzaruk O. V., and Smagilo B. V. Increasing the fretting-

corrosion fatigue of press jOINts in SE& WALCT.........cververeeereerierieeienieerenieeveseeeaeneeeneees

New technological and constructive methods for improvement of the fretting-corro-
sion fatigue of press-fit connection used in ship building are presented. An improved
design of the shaft-hub press-fit connection has been developed and experimentally
tested, which makes it possible to increase its operational reliability and fatigue life in
natural sea water.

Keywords: fretting-corrosion fatigue of a press-fit shaft—hub connection, sea water,
polarization-optical method, strip pattern (isochrom).

Tymus M. B., Zin I. M., Khlopyk O. P., Pokhmurskii V. I., Holovchuk M. Ya.,

and Korniy S. A. Aluminum alloy corrosion inhibition by composition of
UAT UM AN TATEALE. .. ..veeviieieiieiesieeteete ettt ettt e e et e e e beeaesseesaesseessessseesssaesnseens

Inhibition of corrosion of duralumin alloy by natural polymer guar gum (GG) was
investigated. It was found that the effectiveness of its corrosion inhibition in 0.1%
sodium chloride solution significantly increased by its combination in one composi-
tion with tartrate salt (TS). According to the data of electrochemical impedance
spectroscopy and X-ray energy dispersion microanalysis of the alloy surface in a
corrosive solution inhibited by the composition of GG and TS, an adsorption film is
formed, which provides a degree of the metal protection over 90%. The investigated



inhibitory composition effectively acts on the mechanically activated surface of the
duralumin alloy, which makes it promising for use in conditions of tribocorrosion.

Keywords: corrosion, duralumin alloy, chloride solution, guar gum, tartrate salt,
electrochemical impedance spectroscopy, scanning electron microscopy, degree of
protection.

Kvasnytska Y. H., Ivaskevich L. M., Balitskii A. I., Kvasnytska K. H.,

and Mialnitsa H. P. Structural-mechanical properties
of nickel alloy of gas turbine engine blades.............ccoeceerircieninieniee e

The influence of the structure on the physicomechanical properties of a new heat-
resistant corrosion-resistant alloy doped with rhenium and tantalum has been studied.
The optimal heat treatment mode is determined, which forms a homogeneous,
dispersed microstructure with a high volume fraction of the strengthening y'-phase in
the matrix solid solution of the y-phase and complete dissolution of the y-y'-eutectic.
Experimental studies of the samples after the specified heat treatment show that the
physicomechanical properties and long-term strength of the new alloy meets the
operational requirements of the turbine blades of a gas turbine engine for energy
purposes.

Keywords: heat-resistant corrosion-resistant nickel alloy, heat treatment, turbine
blade, long-term strength.

Kolomiyets V. V., Antoshchenkov R. V., Fabrychnikova I. A., Bohdanovych S. A.,

and Halych I. V. Physicomechanical parameters under cutting
Of depOSIted SUITACES. ... .eouieieiiieieiiee ettt

Physicomechanical parameters under turning of deposited coatings with tools of super-
hard material based on boron nitride (hexanite-R) are investigated. It is established that
during turning with hexanite-P cutters, the values of chip shrinkage, shear angles and
length of the chip contact with the front surface of the cutters are small. Small values
of friction coefficients and cutting forces during processing of the deposited materials
provide high resistance of the hexanite-R cutters. High temperatures allow us to
process the weld materials at high cutting speeds.

Keywords: physicomechanical parameters, weld material, hexanite-R.

Bulyk I. 1., Kononiuk O. P., and Bovda V. O. The influence of milling

conditions on the structural state of powders of melt spinning Sm,Co,;
LTSI 21110 ) 2SR

The influence of milling conditions of a spinning alloy based on Sm,Co,; on the pro-
perties of powders — phase-structural state, anisotropy and morphology — was studied
by X-ray phase analysis and electron scanning microscopy. The properties of powders
were evaluated in accordance with the requirements for further milling of their micro-
structure and sintering in hydrogen at low temperatures by the method of dispropor-
tionation and recombination. It was established that with increasing frequency and
duration of milling in hydrogen and oleic acid the dispersion of powder particles
increased, the number of scaly particles increased, the alloy was partially amorphized,
and the degree of texture decreased. It was shown that milling in oleic acid with
v = 100 rpm and t < 12 h was optimal.

Keywords: KS25 alloy, milling, hydrogen, phase-structural state, morphology, aniso-
tropic particles.

Duriagina Z. A., Trostianchyn A. M., Kulyk V. V., Vavrukh V. I, and

Filimonov O. S. Peculiarities of fine structure and local stress state of
13Kh11N2V2MF steel under cyclic 1oading............ccovveieiirienieerieeeeeee e |



Transmission electron microscopy (TEM) was used to study the change in the fine
structure of 13Kh1IN2V2MF steel, the character of dislocation density distribution
and the level of local internal stresses under deformation influence during low-cycle
fatigue test. It is shown that in the initial metal the submicrostructure hasn't visible
structural stress concentrators and a sharp dislocation density gradient. As a result of
deformation, a gradient dislocation structure is formed and local internal stresses arise
in the failure zone, that are much higher in the martensitic component and near the
grain boundaries than in the ferritic component and in the grain body.

Keywords: ferritic/martensitic steel, submicrostructure, dislocation density, local
internal stresses.

Verbylo D. G., Kuzmenko M. M., Danylenko V. I., Podrezov Yu. M.,
Kulak L. D., and Firstov S. O. Creep resistance of Ti—Al-Si—X titanium

alloys under short-term bending tests..........ccceeieriirieririieni e 108

High-temperature (650°C) creep resistance of the known BT25Y alloy and experi-
mental )KT19 alloy of the Ti—Al-Si—X (X = Zr, Mo, Nb, Sn) system under short-term
(within 3 h) bending tests of prismatic samples was studied. The corresponding cha-
racteristics of materials creep resistance are proposed according to which XXT19 alloy
prevails BT25V alloy.

Keywords: titanium alloys, high temperatures, creep, short-term tests, bending.

Shvaiko M. Yu. Basic principles and limits of application of the plasticity theory

based on the concept of sliding and Illushin isotropy postulate...........ccccveeeeverennnennns 112

Differential nonlinear variant of the theory of plasticity which satisfied known and
fundamental principles and postulates of the mechanics of solid body deformation and
takes into account mutual influence of the mechanism of non-elastic deformation of
materials is analyzed. Analytical and numeric experiments proved the possibility and
perspectives of the use of the proposed theory of plasticity for the description of the
non-elastic deformation of polycrystal materials under the simple and complex loading.
Peculiar attention is paid to the formulation and solution of the problems of the
structural elements strength with the reference to the material memory.

Keywords: plasticity, complex loading, endurance.

Prokopyshyn I. 1., and Styahar A. O. Numerical analysis of contact between

eleastic bodies one of which has a nonuniform thin coating ............cc.cceecverveernennnne. 125

The problem of contact between two elastic bodies, one of which has a nonuniform
thin elastic coating in the form of Timoshenko-type shell, is considered. Domain
decomposition algorithm of Robin-type for solving a variational equation of this
problem is proposed. Obtained algorithm is used for the investigation of contact
interaction between two rectangular elastic bodies with a nonuniform coating. The
dependence of the surface and equivalent stresses on the height and the rigidity of the
coating is analyzed. The results, obtained by the algorithms, in which the Timoshen-
ko-type shell theory as well as the classical elasticity theory are used to model the
coating, are compared.

Keywords: contact of elastic bodies, thin coatings, Timoshenko-type shells, nonlinear
variational equations, domain decomposition methods, finite element method.

Kundrat M. M. Exfoliation of the element of reinforcement of a half plane

Under CYCHC 10AdING.......cciiiiiiiieiieieieceee ettt e e esaesreeaaeeas 134

Exfoliation of the flexible rigid reinforcement for the plane problem under cyclic
stress loading on infinity is investigated. The development of localized prefracture
zones (weakened contact), which may correspond to the area of the damage, partial



rupture of bonds, etc. precedes the exfoliation. Analytical dependences for changing the
working length of the reinforcement depending on the amplitude of the load and the
number of cycles are obtained.

Keywords: reinforcement, exfoliation, prefracture zone, working length, number of
cycles.

Onyshchuk O. O. The influence of filtrating layer of silver nanoparticles and
magnesium oxide on physicochemical properties of Water ............ccccceeverveierennenne 138

The results of researches of the influence of a layer of silver and magnesium oxide (MgO—
Ag) nanoparticles as a filter on water hardness and admissible content of iron and
phosphorus are presented. It is found that after the application of such a filter layer,
the content of iron and phosphorus decreases. It is established that due to the satura-
tion of water with particles of silver and magnesium oxide, the water hardness
decreases and the better chemical composition of tap water is observed.
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